Nkx2.5 homeoprotein regulates expression of gap junction protein connexin 43 and sarcomere organization in postnatal cardiomyocytes.
Nkx2.5, an evolutionarily conserved homeodomain containing transcription factor, is one of the earliest cardiogenic markers. Although its expression continues through adulthood, its function in adult cardiomyocytes is not well understood. To examine the effect of Nkx2.5 in terminal differentiated postnatal cardiomyocytes, we generated transgenic mice expressing either wild-type Nkx2.5 (TG-wild), a putative transcriptionally active mutant (carboxyl-terminus deletion mutant: TG-DeltaC) or a DNA non-binding point mutant of Nkx2.5 (TG-I183P) under alpha-myosin heavy chain promoter. Most TG-wild and TG-DeltaC mice died before 4 months of age with heart failure associated with conduction abnormalities. Cardiomyocytes expressing wild-type Nkx2.5 or a putative transcriptionally active mutant (DeltaC) had dramatically reduced expression of connexin 43 and changed sarcomere structure. Wild-type Nkx2.5 adenovirus-infected adult cardiomyocytes demonstrated connexin 43 downregulation as early as 16 h after infection, indicating that connexin 43 downregulation is due to Nkx2.5 overexpression but not due to heart failure phenotype in vivo. These studies indicate that overexpression of Nkx2.5 in terminally differentiated cardiomyocytes dramatically alters cardiac cell structure and function.